We study two new cyclic reservation schemes for the efficient operation of systems consisting of a single server and multiple queues. The schemes are the Globally Gated regime and the Cyclic-Reservation Multiple-Access (CRMA). Both procedures possess mechanisms for prioritizing the queues and lend themselves to a closed-form analysis.
Introduction
Queueing systems consisting of N queues served by a single server who incurs switchover periods when moving from one queue to another have been widely studied in the literature and used as a central model for the analysis of a large variety of applications in the areas of telecommunications, computer networks, manufacturing, etc. Very often, such applications are modeled as a polling system in which the server visits the queues in a cyclic or some other pre-determined order.
An issue that is crucial for all these applications is the need for a service scheme which will allow designers to prioritize the different queues and thus affect and optimize overall system performance.
In many of these applications, as well as in most polling models, it is common to prioritize the queues by controlling the amount of service given to each queue during the server's visit. A common service policy is the gated regime, in which all (and thus it is very difficult to find an efficient operating strategy for it.
The analysis of polling systems with gatcd or exhaustive service has been presentcd in numcrous papers in the literature, e.g.Cooper [11] , Eisenberg [13] , Konheim and Meister [16] -to mention a few, summarized in a book by Takagi [22] , and further surveyed reccntly by Levy and Sidi [17] and Takagi 123) .This paper focuses on the study ofschemcs which (1) possess mechanisms for prioritizing the queues, and (2) lcnd themsclves to effective analysis. The combination of these two properties allows designers to affect the system performance as well as to predict the outcome of thcir design. As a result, the operation of these systems can be optimized at the design stage.
Specifically, we focus on two schemes: (1) the Cyclic-Reservation MultipleAcccss (CRMA), which has been proposed by Nassehi t20l for the operation of high-speed local area networks, and (2) the Globally-Gated (GG) scheme, which is a new procedure introduced in this paper and resembles the cyclically Gated [15] , in which dynamic rules for optimal operation of two-queue systems are studied; Browne and Yechiali [8, 9] , in which semi-dynamic rules for minimizing the cycle time are presented; and Boxma et al. 16 Els-@eCp-,ncnl= T -1-
(2. 10) It follows in particular that the LST and the mean value of C* and C, are: In section 4, we will investigate the problem of optimally ordering the queues and discuss some "faimess" issues.
Optimal visit orders and fairness
A common denominator for the two systems presented in this paper is that they provide simple expressions for the mean values of the delays incurred in the different queues. Moreover, these values differ from each other and depend on the relative location of the queues in the system. These properties can be used for prioritizing the queues and optimizing the system performance. The objective of this section is to derive rules for the optimal operation of these systems and to discuss some issues of "fairness". To this end, let us assume that Qr is associated with a parameter c1, representing the cost of a customer being delayed a time unit in that queue. The mean waiting cost of a customer at Q*is obviously c2EWo, and we are interested in minimizing the waiting cost of an arbitrary customer in the .-Al systcm: I?= 1(L2/A,)cpEW*, where L=Zl=,,tr,. This is equivalent to the minimization of Ii = rLt cl,EWo. Such a minimization will determine the (static) order in which the server visits the various queues. However, a policy in which the order of visits may change from one cycle to the next -following the dynamic evolution of the system -is also of interest and we discuss it in the sequel.
THE GLOBALLY GATED SYSTEM

.I . Fairness
The GG scheme is a much "fairer" procedure than the regular gated service discipline in the sense of serving customers according to their order of arrival. Note that in regular gated, it is quite likely that customers arriving u1 eiare seryed prior to customers who arrived earlier at Qi (i * j [8, 9] The above observations reveal both the similarity and the difference between the two systems: in GG, the server moves towards the customers, whereas in CRMA, the customers are brou g,ht to the server. 
M -+* Proof
By definition, 5tn)(ar) = 6(d("-1)(ar)) = If= tLj(t -F1(6@ -t)(r))). Hence, 6 (')( ot) < Li Fi 6@-t)(r) -p6(n-l)( ot) < p"6to'(r) = pn(t). 
